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1 drug a~~~ova~, sponsors are st~o~~g~y enconragcd to discuss details of s&dy design and spccitk 
42 issues relating to j~ldivid~lal drug products with the review division before co~~d~~ct~~~~ c~~~~~c~~ 
43 trials that estimate growth effects. 
44 
45 XL ~A~~~~U~~~ 
46 
47 New ~nformat~~~~ regarding the potemial adverse effects of inhaled and intranasal ~orti~ost~ro~ds 
48 on growth rates in children has become available in the past few years. ~o~-res~o~~d~~~g~y, the 
49 experience of both industry and FDA in the design, execution, and eva~~~a~~o~ of g~-o~t~~ studies in 
50 . children has been n~ar~~ed~y enhanced. Studies recently subn~~tted to the Agency have d~~~~~~s~~a~ed 
51 reduced growth velocities that were stat~st~~a~~y significant (in the range of a~~~~-ox~~~~t~~y 1 
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ce~t~me~~ter (cm) per year) among active treat~33eIlt gr-oups exposed to ihhaied or ~~~tra~~asa~ 
~o~~~~ost~ro~ds as ~o~~~~ared to contrul groups (placebo or no~lco~~~~oste~*o~d asthma treatments 
such as beta-agonists). Several differe~~t active corticosteroid moieties have de~~lo~~st~at~d this 
effect. The recol~~lr-~ndations in this guidance are specjfically applicable to intranasa1 and orally 
inhaled corticosteroids; however, many of the re~onln~e~ldatio~ls can he extended to h&de 
eva~~at~o~ of possible growth effects with other therapies for asthma and allergic rhinitis, 

Because the clinical relevance of the differences in ~~-e~~ubes~e~~t growth velocities on atlas adult 
height (as estimated by 1 -year trials) is yet ~~~~~~own~ a elirlically ~~e~~~~~~~~~ ~~~~~~~~~~~~ of I-year 
growth velocities between treatment groups is d~f~~ult to define. Therefore, the growths study 
recommendations described in this document do not fit into the usual ~~a~~ewor~~ of’s superiority, 
j~lferjorjty, or e~~iyalell~e study. Rather, the obSjective of these growth studies is to characteri2e, 

as well as possible, the estimate of the d%erence in ~~e~~~escel~t growth velocities between 
treatment with an active moiety and a control group. The sample size of the study should be based 
on the desired precision (width of a 95?4 confidence interval) for the t~eat~~~e~lt effect. 

Grc?wth stndies the Agency has previously reviewed have varied greatly in their designs. While 
some studies have tended to focus on the question ofpotential differences in growth rates between 
treatment regimens that represent haw chj~dr~~~ are actually treated in c~~~~~~a~ practice, this 
a~~roa&h has led to the ~~trod~~~t~o~ of confounders that ~~rn~ted the i~~te~retat~o~~ of the studies’ 
results. Specifically, some studies allowed for one or more of the following practices: t~trat~o~~ of 
cort~costeroid dose, generous use of oral ~ort~costeroids as rescue nl~dj~a~~oil, and inclusiorr of 
older children who could ~ote~~tia~~y enter tl-ze pubertal growth spurt during tlze trial. ~~~s~rerne~~t 
error and missing data further complicated the analyses and results. The study design 
considerations suggested by this guidance are not intended to reproduce actual clinical practice. 
Rather, this g~~~dan~~ outlines ~bara~ter~st~~s of study designs that cats r-educe the va~ia~~l~ty and/or 
potential bias of the estimates of differences in growth velocity between t~~eatI~~el~t g~~rps. 

80 Sponsors of both intranasal and inhaled cohcosteroid products that mountain the s~~~~e active moiety 
81 may be able to use pharmacokinetic data to bridge the grew& ~~~di~~gs associated with one 
82 fo~ulat~on to a second fo~l~~lat~o~~. Further eonsuhation with the review division is 
83 ~~cornrn~~d~d during the design of a b~-idg~l~g program. 
84 
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For both the orally inhaled and the j~~tran~sal col~~~ostero~ds, assess~~le~lt of growth effects 
should be based on adequate and wel~-~o~~tro~~~d phase 3 or 4, double-b~j~~d, controlled, 
parallel group clinical trials. There should be a s~ng~e”b~~~~d ~~at~~~~t-b~~~~d~d) baseline 
period to assess baseline growth velocity. There should also be a fullow-up period 
~~referabIy using a sii~g~~-~~~nd placebo or noncorticosteroid medication, as described 
above) to assess potentia1 cnfck-~q? growth. The duration of the b,aseline period should be 
at least 16 weeks, the treat~~~ent period should be at least 48 weeks, and the ~~~~~ow-~~ 
period shuo-uld be at least 8 weeks. Use ofstadjo~~~~ter data from of&.x visits prior to 
ra~~do~l~i~at~o~~ as baseline data irz lieu of the baseline period may, under son~e 
~~rc~~rnstan~~s, be a~~ro~r~ate~ However, the sponsor is encoul-aged to consuh with the 
rcvicwing division ~o~~~e~~~ng the re~o~l~~~le~~datjo~ of this approach because of its 
~ote~~t~al to ~~~trod~~~e var~ab~~~ty into baseline growth velocity estimates. 

should be made using stad~ometry and recorded to the nearest tenth of a 
centimeter. If the stad~orn~t~r has not been calibrated in the previous 4 hours, it s~~o~~d be 
calibrated ~~~~m~diate~y prior to ~~e~s~r~nl~~t of patient height. 

The sponsor s~~ou~d make every effort to obtain growth rneas~~~~e~~~nts as ~~~~~~~~ed, 
irrespeebive of whether patients d~sco~~t~~l~~e the study rned~cat~o~~. The ~~~~as~l~*en~e~~ts made 
after the date of disco~tj~~uat~o~ can be used in a se~zsitivt’ty ~~~~Zy~~~. Alt~~o~~g~ 
discontinued patients can take other medications that affect growth, contkued ~~~eas~r~~~~~~t 
is -useful for assessing the sensitivity uf the analyses and results (see Secondary Analyses 
BelOW). 
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For purpases of growtll studies, it is not reco~~ll~~el~ded to recr& children near the time of 
puberty because of the rapid increase in growth velocity that lnay occur over a ~*e~~~t~ve~y 
brief period ~Tanller and Davies, 1.985). A~t~~u~~gl~ ~llFo~-~~~~~t~o~ ~on~~~-~l~l~g growth 
s~l~~r~ssj~~l during the pubertaI growth spurt has clinical relevance, the goals of growth 
studies are, in many respects, ~~~a~~~a~ody~~a~l~~ in nature. To detect a de~elerati~ll in 
growth velocity wer the a~~roxi~~~ate l-year course of these studies, it is ~~~i~ortant that the 
expected growth velocity be relatively co&a& This d~t~~-~~~i~~at~o~~ will be ~o~~fo~nded if a 
child’s growth velocity is undergoing the normal physiologic acceleration associated with 
puberty. For this reason, ~re~~~b~rta~ children are preferred, and the study design should 
minimize the likelihood of patients erkring puberty during the study. 

Patients included in growth studies with orally inhaled co~~~~oste~-o~d ~rod~~~ts should have 
a history of mild, persistent asthma (NIH pub no 97-405 I, NAEPP ~~~~~~~~~~?~s,~~i~ tlze 
~i~~~usis ami ~~~~~~~~~~t of Asthma 1997) fa- a minimum of 6 months prior to study 
entry. Patients should also have a documented percentage predicted FEYI 2 80 percent 
after wit~~o~d~~g beta-ago~jst for 2 6 hours at both the screerring and first baseline visits. 
These patients are expected to have a limited need for oral. cort~costero~d use during the I- 
year treatment ~eriod.~ Xt~iusion criteria may warrant rnodi~~at~o~~ if the sponsor is 
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biphosphonates, anti~~~v~~~sa~~ts, or phosphate-binding antacids. 

F . Data Q uafity 
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w. Sample Size 

ATA ANALVSXS 

A. Primary Axjalysis 
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